In health status index construction quantitative values for different states of health are frequently obtained by presenting written descriptions to raters whose values are elicited using one or more methods. In this study the authors examined the influence of several aspects of this measurement process upon the quantitative results obtained. They prepared a set of written descriptions of health states, each state being described in both a standard point-form and a narrative format. The narrative format was written in the first person singular, and listed all symptoms or problems associated with the state, whereas the point-form description included only the most severe symptom or problem. Values for these states were elicited from a group of 64 patients using two commonly employed methods, the standard gamble of Von Neumann and Morgenstern and category rating. The results indicate that the type of scenario presented to the rater and the sequence in which the methods of assessment were used had a major influence on the results. This work indicates that there is a need to examine systematically the process of obtaining quantitative values before reliance can be placed upon the results. Key words: health status indexes; utility of measurement; utilities for health states. (Med Care 1984, 22:543-552) The effectiveness of a program for the treabnent or prevention of disease is ultimately detennined by the influence of the program upon the health of its recipients. To evaluate and compare different programs there is a need to make quantitative assessments of different states of health.
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This need is apparently widely recognized, with increasing numbers of research publications describing the development of health status indexes [1] [2] [3] [4] [5] [6] [7] [8] [9] and the establishment of a national clearing house for the dissemination of information about such indexes. 1o Although existing health status indexes differ from each other in many ways, a feature in common is the assignment of numerical values to several different levels of health. These numerical values might be used to make statistical comparisons of the prevalence of the different levels of health in different treatment programs, or, in conjunction with the length of time spent in each level of health, to determine the number of "qualityadjusted life years" generated by different programs. 11-13
The attachment of numerical values to different possible states of health is thus a fundamental aspect of the development of quantitative indexes of health, and several recent publications have described and compared the methods available for obtaining such values. 13 -16 These methods may involve the hypothetical consideration of a risky choice, as in the standard gamble of Von Neumann and Morgenstern,14 or may elicit subjective valuations without introducing risk, as in category rating,15.16 magnitude estimation,15 and the time-tradeoff methods. 13. 16 Each method generally involves the preparation of a written description of a health state and the presentation of the description to a rater by an interviewer who elicits a numerical value expressing the rater's judgment.
This study examined the influence of some facets of this process that have not to date been systematically examined. Specifically, we wished to determine whether the numerical values assigned to health states by two commonly used methods of rating were influenced by a systematic variation in the descriptive material presented to raters, by the raters' prior experience with other judgment tasks and by the interviewer who conducted the rating session. This work was carried out with patients as raters, because the need to find ways to quantify patients' values and explicitly to incorporate these into health care decisions is increasingly evident. 17 -19
Methods
The general design was to prepare written scenarios of a series of health states with each health state described in tw~ different ways. The resulting 10 descriptions were then assigned numerical values by a group of raters using the methods of category rating and Von Neumann and Morgenstern's standard gamble.
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Development of Scenarios
To develop the scenarios used in this study, we interviewed 12 cancer patients with a broad spectrum of functional impairment and used the results to prepare short written descriptions of the patients' abilities, symptoms, and/or problems. These phenomena were then described in two different ways. In one (referred to as Material 1) we used the format adopted by Patrick et al. 4 in describing health states during the development of the Index of Well-Being. In Material 1 scenarios a standardized point-form format was used in which patients were described according to age category, mobility, physical and social activity, and predominant symptom and/or problem. In selecting the predominant symptom and/ or problem for each patient, we again followed the procedure adopted by Patrick et al., consulted the list of symptoms that accompanies the Index of Well-Being, and selected the problem experienced by the patient that had the lowest value.
In the second set of descriptions (referred to as Material 2) the scenarios were similar in style to those used by Torrance, 16 and similar information was presented in a narrative paragraph. This differed from Material 1 in that it was written in the first person singular, the information presented was specific rather than general, and all problems and/or symptoms experienced by the patient were listed. In all five of the scenarios this difference resulted in more symptoms/problems being cited. Table 1 shows all five scenarios prepared according to these two methods.
Patient Raters
The raters were 64 patients with a variety of malignant diseases who were receiving radiotherapy as outpatients. We selected patients who were available for two assessment sessions and who seemed well enough to participate. In total, 80 patients were approached and 66 entered the study. Of these, two withdrew because of deterioration in their health between the first and the second sessions. No patient rater withdrew because of difficulties with the assessment methods.
Measurement Procedures
Rehearsal and pretesting of the standard gamble and category rating methods were carried out by the two interviewers to ensure similarity of approach.
Each interviewer's sample of 32 raters was chosen by lottery. As an introduction to the measurement procedures, raters were first given a brief series ofhypothetical gambles with monetary outcomes. They were then given the five health states described according to either the first or the second scenario format and began with either the standard gamble or category rating task. The sequence in which the five health states were presented, the type of scenario used, and the initial judgment task were all randomly determined.
In the standard gamble, raters were presented with two alternatives for each scenario: one offered the certainty of remaining in the state of health described in the scenario; the other offered a gamble with a specified probability of success (defined as a lifetime of good health as described in the World Health Organization definition,20 and a complementary probability of failure (defined as immediate 
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MEDICAL CARE death). These probabilities were systematically varied until the individual was unable to choose between the certainty of remaining in the health state described and the gamble. At this point, the expected utility of the health state under consideration could be computed. 13 This process was repeated for each of the other four scenarios ultimately to provide a set of values for these health states. The range of these values was 0-100.
In the category-rating task a rater was presented with each of the scenarios of a particular type in a predetermined random order. After reading each scenario he indicated the desirability of that health state by marking the position of that state on a 100-mm visual analogue scale 21-23 relative to the endpoints of well-being (defined as in the standard gamble) and death. The distance in millimeters from the death anchor to the point on the line at which the rater made his mark represented the value of that health state.
To explore the effects of raters' own health on their assessments, raters were asked to indicate their own sense of wellbeing, for that day, on a 1000mm analogue scale with the anchors well-being and death. The self-rating score was determined in the same manner as in the category rating procedure.
After an interval of 4-7 days, the entire process was repeated with the same raters and administered by the same interviewer. However, on this second occasion, the five scenarios presented were of the type that the rater had not encountered in the first session.
The entire study design is shown in Figure 1 . This diagram illustrates how a rater might, for example, be shown Material 1 scenarios in his first interview and judge them by the standard gamble method, followed immediately by category rating. In his second interview, Material 2 scenarios would then be assessed with the same sequence of methods.
Results
Three major influences upon the scores assigned to health states were observed. The procedure used to elicit judgments, the manner in which health states were described, and the sequence in which raters encountered rating methods all influenced the scores assigned to the states. Figure 2 shows the mean scores assigned to the health states when values were elicited with the standard gamble, and Figure  3 shows the mean scores assigned to the same states with category rating. Comparison of the scores assigned by the two methods showed that the standard gamble generated substantially different and systematically higher scores than did category rating. This difference has been noted previously by others, 16 and because itis not the primary focus of this paper, we will not discuss it further.
The Influence of Health State Description Figures 2 and 3 show the mean scores obtained by the standard-gamble and category-rating methods from the 64 raters, for each of the five scenarios, according to the two methods by which health states were described. In both figures, the scores are plotted in descending rank order of mean score. The paired t-test was used to make statistical comparisons of the mean score derived from Material 1 with the mean scores of Materal 2 scenarios within each rating method and for each scenario. Those differences that achieved statistical significance are indicated by asterisks in Figures 2 and 3 .
These figures show that Material 1 scenarios (which convey information in a brief, highly stylized format) consistently received higher mean scores than those of Material 2, regardless of the procedure used to elicit values, and these differences were statistically significant for most scenarios. Analysis of variance was used to determine whether the effects of material on both standard-gamble and category-rating scores remained when the possible influences of the other design variables (interviewer, material sequence, and rating method sequence), the covariate of selfrating score, as well as interactions among these, were taken into account. These analyses were performed using the varia- Note: the variance unexplained by the estimated effects of other design variables (interviewer, material sequences, rating method sequence), self-rating score covariate, and interactions among these was used as the error term. The df for sources of variance are 1 for material, 55 for error term. 
FIG. 4.
Mean standard-gamble and category-rating scores for five scenarios written in two formats and presented in two method sequences. *Paired t-test for differences in SG and CR scores significant at P "" 0.005 level.
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error term. The results of these analyses are summarized in Table 2 .
The differences between Material 1 and Material 2 scenarios obtained with category rating were not reduced by taking these additional variables into account. The significance of the differences in scores assigned to scenarios E and C with the standard gamble were also unchanged, but the statistical significance of the difference in scores assigned to scenario B and scenario D with the standard gamble was lost.
The Influence of Health State Description and Method Order
The raters in this study assigned scores to scenarios using both standard-gamble and category-rating methods of rating, and the sequence in which these methods were used was randomly determined. Figure 4 shows the scores assigned to each scenario according to the sequence in which the rating methods weI:e used and the type of scenario to which they were applied. The four graphs in Figure 4 show the results for all four possible combinations of the two factors of method order and scenario type. Mean scores are again plotted in descending rank order. The scores obtained by the standard gamble are indicated by open circles and those of category rating by closed circles.
For Material 1 scenarios, regardless of the order in which the rating methods of category rating and standard gamble were encountered, and for Material 2 scenarios in which category rating preceded the standard gamble, the standard gamble generated consistently higher values than did category rating. Large and statistically significant differences between the scores assigned by these two techniques were seen for all scenarios except scenario B.
However, the mean scores assigned to Material 2 scenarios by category rating were substantially increased when the raters had first used the standard gamble, and the two rating methods yielded virtually identical scores for each scenario. As Figure 4 shows, this effect was not seen with Material 1 scenarios.
Multivariate analysis of variance was used to determine whether the effect of method order on category rating scores remained when the possible influences of other variables were taken into account. This analysis adopted the point of view that each subject's category rating responses to either Material 1 or Material 2 . scenarios could be represented by a fivedimensional vector (because 5 scenarios were judged). We carried out a three-way (interviewer x material order x method order) multivariate analysis of variance, with the covariates self-rating score, age, sex, and diagnosis, for both of these vectors. The F statistics associated with the Wilk's Criterion for the hypothesis of no overall effect for each of the design variables and the covariates appear in Table 3 , with relative significance levels. These results indicate the persistent effect of method order on category rating scores for Material 2 scenarios.
Discussion
The values assigned by a group of raters to a set of health states might be influenced by several aspects of the experimental procedure. In particular, these judgments could be affected by interviewer cues, the raters' own health status, the manner in which the judgment stimulus is presented, and the mode of measuring the raters' response.
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The results of the work presented here do not provide evidence of influence arising from the first two factors. Very similar _results were obtained by both of the inter- viewers in this study. A carefully standardized approach was followed that enabled members of the general population, without special training, to manage the cognitive demands of the standard gamble and category-rating methods without undue difficulty. Further, the raters own reported sense of well-being did not influence the results. Our results do, however, indicate that the manner in which the health states are described exerts a major influence upon the results obtained. Our experimental design does not allow us to draw any conclusion about which of the several differences between the two scenario styles is chiefly responsible for the observed difference in measured utilities. As noted earlier, Material 2 scenarios differed from Material 1 scenarios~ not only in their format but also contain~ a greater number of symptoms and problems and were more specific in their descriptions and described activity in terms of capacity rather than performance. Nevertheless, our results emphasize the practical importance of the present lack of any generally agreed upon standards or criteria for developing descriptions of states of health. What information should be included? What procedures should be adopted to ensure that scenarios are valid descriptors of the health states that they describe? Because the amount of information that might be used to describe a state of health is potentially unlimited, yet there are obvious practical contraints on the amount ofinformation that can be included in the scenario, there is a need to identify those elements of different states of health that raters perceive as being most important in determining the utility of a state.
Our results add to a growing body of information that describes the influence of variables involved in the process of measurement upon the results obtained,26 and suggest that it may be naive to think of any state of health as possessing a single utility or value. Rather, numerical values for 550 MEDICAL CARE health states are influenced by the state itself, the way in which information about the state is presented to a rater, the method used to elicit judgments, and other circumstances of the rating task. Even when a widely accepted and theoretically sound method of value assessment is employed, such as the Von Neumann and Morgestern standard gamble, the variant of the method used to elicit responses,26 the outcome of the gamble,27 and the nature of the stimulus may have a substantial effect upon the measured value.
We believe that effort should be made to understand the nature of these influences rather than to ignore them or to attempt to devise methods that will eliminate them. A potential explanation for these findings emerges from the work of Tversky and Kahneman 28 and Tversky,29 which indicates that decisionmakers rely on information processing "heuristics" as aids in problems involving judgment. For example, Tversky argues that people view each attribute in a decision problem' as a set of aspects, select one aspect of particular significance, and use the selected aspect as a guide to their choice among alternatives. 29 The descriptions of health states in a sparse format that already emphasizes particular dimensions (as did Material 1 in this study) may require minimum cognitive investment in finding and using an heuristic for a guide. On the other hand, Material 2 scenarios as used in this study may present a more complex cognitive task, particularly when assessed with the standard gamble, which requires raters not only to sift through a larger amount of information presented about the state but also to grapple with the assessment of probabilities and their implications. Perhaps once raters have identified the standard gamble score in this complex task, they may tend to use the same score as an anchoring heuristic 29 when subsequently faced with the application of category rating to the same scenario. If this is so, category-rating scores under these conditions would not shift downward but would remain close to the standard gamble score as is observed in Figure 4 .
These results thus emphasize that the numerical value or utility assigned to a state of health is influenced by several features of the measurement process that are unrelated to the state under consideration. Overlooking the effects of these features may lead to discrepant conclusions about the validity of different methods for measuring values.
• 16
An examination of the effects of a number of study variables on the assessment of values for health states shows that several aspects of the process of measurement significantly influence the raters' reported value judgments for these states. This sensitivity has important implications for the fundamental conceptualization of "value" and the incorporation of that concept into the development of health status indexes.
Traditional economic theory assumes that people's decisions rest upon actual basic preference structures that are welldefined,. consistent, and quantifiable. From this point of view, the researcher's challenge is to fine-tune the different techniques for eliciting values until the biasing effects reported here are reduced to the point that subjective attitudes have been "translated into scientifically usable expressions." 30 For example, expressions of the relative desirability of the different outcomes in a clinical trial could be incorporated into a prescriptive decisionanalytic framework.
However, one could argue that the evidence of sensitivity in value judgments indicates that when patients are experiencing or are asked to imagine unfamiliar issues, their opinions are not well-defined. The validity of the value score generated by a particular assessment procedure under such circumstances, then, is untestable, and the numbers themselves "are hardly compatible with the sort of rigorous systematic thinking required by ... " formal decision analysis. ao Yet the potential fruitfulness of investigations into the sources of error in value measurement becomes evident when a different ultimate research objective is identified. Both Feather 31 and Schoemaker32 urge researchers in value judgment to extend beyond the "episodic" view of decision behavior implied by an exclusive focus on measuring outcomes and to consider worthy of study the dynamic interplay between person, situation, and decision throughout the individual's experience with a complex health situation.
With this research objective, "one would want to start the study of values with methodological pluralism and treat inconsistency in expressed values as a success rather than a failure of measurement ... If one is interested in what people really feel about a value issue, there may be no substitute for an interactive, dialectical elicitation procedure, one that acknowledges the elicitor's role in helping the respondent create and enunciate values." 30 Others 33.34 have suggested that the exercise of working through a judgment problem helps individuals to formulate clearer opinions about their own and others' possible choices, whether or not the value score or number obtained was used in making a final decision. Efforts should now be directed towards using these elicitation procedures deliberately to stimulate aberrations in judgments about health while at the same time using process-tracing methods 35 systematically to collect data about the cognitive processes underlying those aberrations. In particular, the existence and nature of heuristics that are used in making judgments about states of health may be identified.
